ADP-ribosylation of the rho/rac gene products by botulinum ADP-ribosyltransferase: identity of the enzyme and effects on protein and cell functions.
1. Botulinum C1 toxin and C3 exoenzyme were purified from the culture filtrate of type C Clostridium botulinum strain 003-9, and specific antibodies were raised against each protein. Immunochemical analysis using these antibodies revealed the presence of minute amount of a C3-like molecule in C1 toxin preparation which tightly binds to the toxin component(s). This enzyme complex was separated from the major neurotoxin. Thus, the ADP-ribosyltransferases in C1 and D toxins and C3 exoenzyme appear to come from the same origin, and should be called together botulinum C3 enzyme. 2. Botulinum C3 enzyme ADP-ribosylates the rho and rac gene products, a family of small molecular weight GTP-binding proteins homologous to ras p21s. This ADP-ribosylation occurs at Asn41 of the rho products which is located in their putative effector domain, suggesting that it interferes interaction of these GTP binding proteins with their effector molecules. 3. When incubated with PC-12 cells, the enzyme inhibits cell growth and induces neurites and acetylcholine esterase. Several lines of evidence suggest that the ADP-ribosylation of the rho/rac proteins is responsible for these changes.